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Abstract
DESIGNING AN EXPERIMENTAL DIET (LOW FAT, LOW LINOLEATE):
COMPARISON OF CALCULATED AND ANALYZED VALUES
FOR TOTAL LIPID AND TOTAL LINOLEATE
A five-day menu cycle, low in total fat and total linoleate, was
designed to support research on the effects of dietary linoleate on 
lipid metabolism in healthy humans. The basal diet was lacto-ovo vege­
tarian, high in fruits and vegetables, with moderate amounts of grains,
legumes, skim milk, and egg white.
Sixteen healthy male subjects were randomly divided into four 
groups of equal size. All received the basal diet and same total fat 
(30% of calories). Each of the four groups received a different calcu­
lated level of linoleate (18%, 14%, 6%, and 2% of calories). Safflower,
corn, corn plus coconut, and coconut oils were used to achieve these
levels of linoleate and total fat.
Tables of food values are generally reliable for calculating ex­
perimental diets. However, fatty acid data for low-lipid foods (fruits, 
vegetables, some grains and legumes) is lacking. Mean analyzed total 
lipid for the basal diet (7.9 grams/day) compared well with the calcu­
lated total lipid (mean 6.4 grams/day). For total linoleate in the basal 
diet, the mean analyzed value was 1.4 grams/day, while the mean calcu­
lated value was 0.01 grams/day. The analyzed levels of linoleate in 
percent of calories were 20.1%, 14.8%, 7.7%, and 0.5%.
These data indicate that the fatty acid values in present
tables of food composition do not give acceptable estimates of lin-
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Designing and serving experimental diets continues to be a chal­
lenge. The need for control of a specific nutrient ( in this case 
linoleic acid) must be balanced against the need for a diet acceptable 
and palatable to the subjects, and one that is nutritionally adequate.
Beisel (1) points out the usefulness of metabolic balance studies 
in nutritional research. A Dietetic Manual for Metabolic Kitchens (2) 
gives a thorough coverage of the planning and preparation of metabolic 
diets. The stringent control and procedures necessary for a true meta­
bolic balance study (2) usually preclude having large numbers (greater 
than ten) of subjects; labor and monetary costs are also high.
However, the principles of planning a metabolic diet are still use­
ful for studies that d£ have large numbers of subjects. Whittlestone (3) 
shows that advance preparation and freezing of foods can generally be 
accomplished while still maintaining constant levels of nutrients; this 
is advantageous for studies with ten or more subjects.
There are two major sources of error in any experimental diet.
One is the non-randomness of measurement error (4). Intake data tends 
to be slightly overestimated, and output slightly underestimated.
Wallace (4) showed this to be generally true. The second possibility 
for error is based on the assumption that the human body endeavors to 
maintain equilibrium with the nutrient environment , and that when usual 
food consumption is changed (an experimental diet), a new equilibrium 
will be established (5). However, the establishment of a new equi­
librium may be much slower than previously thought (5). Evaluating this
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source of error is difficult.
Experimental diets are usually planned with the aid of tables of 
food values, thus the reliability of these tables is of concern to 
investigators. Studies carried out over the years generally support 
the reliability of food tables in comparison with analyzed values. This 
has been demonstrated with foods in general (6, 7), calories, protein, 
fat, and carbohydrate (8), calories (9), minerals (6,10,11), and fat 
(8,12). For certain nutrients (fatty acids in low-fat foods), a more 
accurate assessment may be obtained by chemical analysis.
Kinsella et al., (13) have reviewed the problems encountered with 
data on food lipids. As part of an extensive project to update tables 
of food composition, they have screened the literature since 1960 on 
lipid and fatty acid composition of foods. As suitable data are found, 
they are filed in the Nutrient Data Bank (USDA), which is under contin­
uing development (13,14).
In 1975 and 1976 a series of articles were published on the compre­
hensive evaluation of fatty acids in foods. The data was compiled from 
the Nutrient Data Bank (14). This series presented fatty acid data for 
dairy products (15), beef products (16), eggs and egg products (17), 
nuts, peanuts, and soups (18), unhydrogenated fats and oils (19), and 
cereal products (20). These analyses for linoleic acid and other fatty 
acids are still limited to foods with significant fat, while fruits, 
vegetables, legumes and some grains generally have not been analyzed for 
linoleate content.
The experimental diet presented in this paper was designed to sup­
port research on the effect of dietary linoleate on lipid metabolism in
3
This diet was lacto-ovo vegetarian, high in 
fruits and vegetables, with moderate amounts of legumes, grains, skim 
milk and egg white, 
cholesterol acyl transferase (LCAT), serum and red blood cell linoleate 
and alpha-tocopherol content, and malondialdihyde (prostaglandin pro­
duction) were the specific parameters investigated.
The basal diet was calculated to be as low in linoleate and total
healthy human subjects.
Total cholesterol, HDL-cholesterol, lecithin-
fat as possible. This allowed greater control in achieving the desired 
experimental levels of linoleate. The addition of safflower, corn, or
coconut oil was used to add the desired amount of linoleate while total
fat intake was maintained at 30 calories percent of the diet. The 
existing major food tables (21,22), and the previously mentioned series 
on fatty acids in foods (15-20) did not give a reliable estimate of the 
linoleate content of the basal diet. The specific purpose of this study 
was to determine the total amount of linoleate present in the basal diet 
and the oils, using quantitative chemical analysis and a balance-study 
type diet modified for a larger number of subjects.
MATERIALS AND METHODS
Experimental Diet
Sixteen male subjects (age 21-29, one 36) were fed an experimental 
diet for 28 days. The sixteen were randomly divided into four groups of 
four each. All meals were prepared and served in the nutrition research 
kitchen, except for sack lunches on the weekends. Rapport was developed
among the subjects and investigators that influenced the adherance to
No subjects dropped out, and none reportedthe diet in a positive way.
eating any foods other than the experimental diet, 
tion to believe that anyone had consumed any other food during the study.
There was no indica-
Blood was drawn prior to beginning the diet and once a week through­
out the study. Subjects were interviewed to determine usual food intake 
and meal habits, including supplemental nutrient intake. Participants 
were asked not to take any vitamin or mineral supplements during the
study.
A five-day menu cycle (basal diet) was designed choosing foods as 
low in total fat and total linoleate as possible. As previously men­
tioned, the diet was vegetarian with skim milk and egg white the only
To maintain their body weight, the subjects wereanimal products used, 
allowed fat-free sourdough bread, rolls, English muffins, or bagels
Sugar, honey, jelly, and syrup were also 
No 100% whole wheat or whole grain products were
ad libitum with most meals.
allowed as desired.
used due to high linoleate content.
All dry goods, canned,bottled, and frozen foods were purchased in
Fresh fruits, vegetables, and skimbulk before the start of the study.
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milk were purchased weekly. Food preparation was started the day before 
the study was to begin. Entrees were prepared in 20-serving quantities 
from weighed ingredients, then refrigerated or frozen until the proper 
serving time. Whittlestone (3) found this technique of pre-preparation
to be successful in calcium balance studies where detailed control was
All food items were weighed to the nearest 1.0 gram on anecessary.
Mettler balance. Menus and recipes are included in the Appendix, Ex­
hibits 3 and 4.
Using a calorie level of 2500 for calculations, 30% of calories as
fat equaled approximately 750 calories, or 83 grams fat. Mean calories
for the basal diet were 1940; with the added fat, mean calories were 2688.
Each of the four groups received a different level of linoleate. 
Group I (18% linoleate calories) received 83 grams safflower oil 
Group II (.14% linoleate calories) received 83 grams corn oil Group III
(6% linoleate calories) received a mixture of corn and coconut ^ oil 
(42 grams + 41 grams); and Group IV (2% linoleate calories) received 
83 grams coconut oil. All groups ate the same basal diet, with the 
appropriate oil added to specific menu items prior to serving.
Composition of the diet (in percent of calories) was approximately 
11.1% protein, 29.2% fat, and 59.6% carbohydrate. The basal diet met 
or exceeded the Recommended Dietary Allowances (23) for males age 23-50
1 Hollywood Health Food, Los Angeles, CA 90061 
^ Best Foods, a unit of CPC, Englewood Cliffs, NJ 07632 
3 PVC International, Inc., Emeryville, CA 94608
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for calcium, phosphorus, iron, niacin, riboflavin, thiamine, ascorbic 
acid, and vitamin A (Table 1). The basal diet could be expected to be 
low in vitamin E ; however, the addition of the oils in Groups I, II, and
III would supply adequate amounts of alpha-tocopherol. Group IV 
(coconut oil) would not be adequate in al pha-tocopherol.
TABLE 1
NUTRIENT COMPOSITION OF BASAL DIET 
MEAN VALUES FOR 5-DAY CYCLE
Nutrient Basal diet 
mean




























* Mean calories with added oils: 2688
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Food and Oil Analysis
A duplicate of the basal diet for each day was weighed according 
to procedures for balance diets (2), and homogenized in a Waring 
blender. Four, 10-gram aliquots and one, 100-gram aliquot from each 
homogenate were weighed and then frozen (-20 F) until analysis. The 
five-day menu cycle was repeated five times plus three days. Analysis 
was done on samples from the first, second, and fourth running of the 
cycle.
Sheppard et a!., have compared various lipid extraction methods 
(24,25) and their effects on fatty acid recovery in food products; the 
method of choice utilized chloroform-methanol as the solvent system for 
lipid extraction (25). The method of Bligh and Dyer (26), which also 
uses a chloroform-methanol solvent system, was chosen for lipid analysis 
of the basal diet.
Ten-gram aliquots of the thawed basal diet were weighed on an 
analytical balance to the nearest 0.0001 gram, 
and 20 ml of methanol were then added to each sample to give a monophasic 
Samples were filtered through Whatman #1 filter paper; a 
total of 15 ml chloroform/methanol (1:2, vol/vol) was used to wash the
Ten ml of chloroform
solution.
filter paper and tip of funnel.
To the monophasic solution was added 10 ml chloroform and 14 ml 
distilled water; this resulted in a biphasic solution which was further 
clarified by centrifugation at 1000 rpm for five minutes. The top 
layer (methanol/water) was pipetted off and discarded. The bottom layer 
(chloroform) containing the lipid was transferred to a round bottom 
flask and evaporated to dryness.
The lipid residue was taken up in hexane to 5 ml in a volumetric
8
Three, 20 jj! aliquots of each extract were weighed on a micro 
balance (Perkin-Elmer AD-2) and the total lipid in each day of the
flask.
basal diet was calculated.
Fatty Acid and Methyl Ester Preparation
Fatty acids from the basal-diet lipid and the oils were methylated 
using the method of Morrison and Smith (27) for triglycerides. A 4 ml 
aliquot from the 5 ml basal-diet lipid extract was transferred to a 
screwcap tube and evaporated to dryness under a stream of nitrogen, 
with the tubes in a 40°C water bath. Oil samples were weighed in 50 mg
aliquots to the nearest 0.0001 gram.
To each dry sample and oil sample the following reagents were added: 
1.65 ml methanol, 0.6 ml benzene, and 0.75 ml boron trifluoride methanol 
(14% by weight). Each tube was vortexed for 20-25 seconds and placed in 
a boiling water bath for 25-30 minutes.
Tubes were then quickly cooled, and 2 ml distilled water added to 
each one. Fatty acids were extracted three times using 2 ml hexane for 
each extraction. The total extract was evaporated to dryness and the 
fatty acid residue dissolved in 5 ml hexane. Lipid extraction and 
esterification procedures are summarized as a flow chart in the Appen­
dix, Exhibit 5.
Aliquots of the fatty acid extracts from the oils and basal diet 
were analyzed on a Hewlet-Packard gas-liquid chromatograph, on a six- 
foot glass column (2 mm I.D.) packed with Silar 10-C on 100-120 mesh 
Chromosorb-W, acid washed (Applied Sciences). Fatty acid methyl esters
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were separated isothermany at 180°C with nitrogen as a carrier gas. 
Quantitation of linoleate was accomplished by integration of the area 
under the curve. Precise weights of linoleate in the oils and basal 
diet were calculated using a known methyl linoleate standard.
Method of calculations are shown in the Appendix, Exhibit 6.
RESULTS AND DISCUSSION
Sixteen male subjects were divided into four equal groups and 
fed a diet for 28 days with total fat at 30 calories percent, and 
graded, calculated amounts of linoleate (.2,6,14,and 18% of calories)..
Aliquots of the food consumed by the subjects were analyzed for total 
lipid and total linoleate.
The analyzed lipid content of the basal diet was not significantly 
different from the calculated values (Table 2). Mean analyzed lipid 
content was 7.9 grams/day; the mean calculated value was 6.4 grams/day.
As calculated from USDA Handbook #456 (21), the mean linoleate 
content of the basal diet was 0.01 grams/day, while mean analyzed value 
was 1.4 grams/day (Table 3).
Based on analysis of the oils used, the safflower oil was 70.9% 
linoleate, corn oil 51.6%, and coconut yielded trace amounts of linoleate. 
The amount of oil added to each day of the basal diet was 83 grams, thus 
the safflower oil provided 58.5 grams linoleate; corn oil, 42.8 grams; 
corn plus coconut mix, 21.7 grams; and coconut oil, trace amounts.
The total linoleate in grams per day for the diet plus added oils is
shown in Table 4.
The chosen experimental levels of linoleate were 18%, 14%, 6%, and
2% of calories for Groups I, II, III, and IV respectively. 
achieved, based on analysis of the oils and basal diet were, Group I,
Actual levels
20.1% linoleate calories; Group II, 14.8%; Group III, 7.7%, and Group IV, 
0.5% (Table 4).
For a true metabolic balance study, such as those with minerals (11),
10
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an acceptable level of difference between analyzed and calculated values 
The analyzed levels of linoleate for Groups I, III, and IV
For this study, using 
a nutrient such as linoleic acid and more than 10 subjects, there are
is 5%.
exceeded the calculated levels by more than 5%.
no established standards for percent difference between analyzed and
calculated values.
The results of this study suggest that it would be more accurate 
to analyze low-fat foods for fatty acid content rather than rely on 
tables of food composition. Since most fruits and vegetables have a 
similar low-fat content, it appears valid to establish average fatty 
acid values for a group of similar foods. This would avoid repeated 
analysis of the same kinds of foods.
Until fatty acid data are published on foods with low fat content, 
chemical analysis appears to be desirable for experimental diets, rather 
than calculations from food composition tables.
TABLE 2
TOTAL LIPID IN BASAL DIET 
ANALYZED AND CALCULATED VALUES
Calculated values, g Mean values, gAnalyzed values, g
II* IV* Analyz. Calcu.IV*1* II* I*
4.6 5.4 6.7 4.66.4 6.7 6.9 3.91
8.42 8.3 6.8 6.1 5.1 6.08.8 8.2
7.8 7.46.8 6.9 6.13 7.6 9.29.1
5.7 5.8 6.54 6.4 6.2 6.9 6.6 6.0
7.5 7.9 7.75 10.7 9.4 11.1 7.7 10.4
TA+ TT^TgOverall mean: 7.9 + 1.6 g
* indicates first, second, and fourth running of menu cycle
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TABLE 3









TOTAL GRAMS LINOLEATE: DIET PLUS ADDED OIL 
ANALYZED VALUES








^figures are for basal diet linoleate; coconut oil showed only traces.
SUMMARY
Sixteen healthy male subjects were randomly divided into four 
groups of equal size and fed a basal diet (low fat, low linoleate)
All received the same total fat (30 calories percent), 
while each group received a different calculated level of linoleate
for 28 days.
(18%, 14%, 6%, and 2% of calories). Safflower, corn, corn plus coconut.
and coconut oils were used to achieve these levels of linoleate.
Analysis of the basal diet lipid content was not significantly 
different from the calculated values; however the analyzed values for 
linoleate content of the basal diet were significantly higher than the 
Food tables presently in use do not give reliable estimates 
for fatty acid content of low-fat foods (fruits, vegetables, some grains 
and legumes).
The results of this study suggest that it would be desirable to 
analyze experimental diets containing low-fat foods rather than rely
calculated.
on tables of food composition for fatty acid content.
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Do weekends differ 
significantly from 
this pattern?
Vitamin supplements and/or drugs 
(eg: Vitamin E, Aspirin, alcohol, 
smoking, etc.)
Major food allergies or intolerances:
WeightHeight
Activity pattern--Any regular 
exercise program?




I have been informed of the nature of my participation in this 
special diet* study at Loma Linda University Nutrition Department for
28 days, from to
During the length of the study, all my food and meals will be provided 
by and eaten at the Nutrition Department. I will have approximately 
_____mis of blood drawn once per week by a licensed venipuncturist.
starting at the beginning of the study and for the duration of the
Blood will be analyzed for: 1)study, for a total of five times, 
vitamin E, 2) linoleic acid (an essential fatty acid) content in plasma
and red blood cell membranes, 3) LCAT (an enzyme), 4) total cholesterol 
and HDL-cholesterol, and 5) malondialdehyde (prostaglandin production). 
The minimal risks in drawing blood have been explained to me.
The purpose and methods of the experiment have been explained for 
It has been explained to me that this information will 
be informative to me and may be beneficial to mankind in evaluating the 
effect that types of fat have on metabolism, 
there is no financial reimbursement for my participation.
The information and data obtained in the study will be confidential 
and, if published, the names of the subjects will not be disclosed in 
I understand that I am under no obligation to participate 
and I maintain the right to withdraw from the study at any time without 
prejudice to my educational program.
my satisfaction.




*Diet will be nutritionally adequate (30% fat, 12% protein, 58% carbo­
hydrate) consisting of natural food sources.
For further information, contact: Dr. James Blankenship, Principal 
Investigator, Phone 796-7311, ext. 7172.
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EXHIBIT 3
Menus designed for five-day cycle
AmountFood Item Grams
DAY N0.1 (First running) 
BREAKFAST











(white rice, mushrooms, 
onions, green pepper, 




















Sour dough breads and jelly ad libitum at each meal
*Dinner Cuts: vegetarian meat analog, Loma Linda Foods, 11503 Pierce 
Street, Riverside, CA 92505.
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Sour dough breads and jelly ad libitum at each meal
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139Sourdough English muffins 
Fruit sauce (fruit cocktail) 









































Sourdough breads and jelly ad libitum each meal
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Menus designed for five-day cycle
Amount GramsFood Item








































Sourdough breads and jelly ad libitum each meal
*Dinner Cuts: vegetarian meat analog, Loma Linda Foods, 11503 Pierce 
Street, Riverside, CA 92505.
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Menus designed for five-day cycle
Amount GramsFood Item




dipped in egg white/ 












































Sourdough breads and jelly ad libitum at each meal
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Menus designed for five-day cycle
Amount GramsFood Item
DAY NO. 1 (Fourth running)
BREAKFAST













(white rice, onions, 
mushrooms, tomatoes, 


























Sourdough breads and jelly ad libitum at each meal
*Dinner Cuts: vegetarian meat analog, Loma Linda Foods, 11503 Pierce 
Street, Riverside, CA 92505.
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Menus designed for five-day cycle
Amount GramsFood Item












































Sourdough breads and jelly ad libitum at each meal
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Menus designed for five-day cycle
Amount GramsFood Item















































Sourdough breads and jelly ad libitum each meal
29
Menus designed for five-day cycle










































Sourdough breads and jelly ad libitum each meal
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Menus designed for five-day cycle
AmountFood Item Grams




dipped in egg white/ 
skim milk mixture) 














































YIELD: approximately 18 servingsLASAGNA
GRAMS 1. Combine onion, garlic powder &
carrots in enough water to barely 
cover. Simmer uhtil onions are limp
2. Add tomato sauce & paste; stir. Add 
mushrooms and broccoli.
3. Add seasonings and simmer 30 min. 
or more. Check seasoning.
4. Cook lasagna noodles in boiling 
water until firm, but tender. Drain
5. Make layers in pans beginning with 
a small amount of sauce, then 
noodles, sauce, hoop cheese. End 
with sauce.


















3-3/8 c. 324 










YIELD: approximately 18, 2 cup serv.CURRY CASSEROLE
AMT 1. Simmer onions, celery, and Skal- 
lops with cups juice from 
mushrooms for 5 minutes.
2. Mix flour with skim milk; stir in­











3 qts + stir until sauce is thick.
3. Add seasonings and mushrooms.
4. Cook rice; add to sauce and blend 
well.
5. Heat on low heat, stirring often.
IJ2 c.
Flour
Curry powder, salt 




4^ tsp each 
4 c. 740
*Skallops: vegetarian meat analog, Worthington Foods, Inc.,
Worthington, Ohio 43085.
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YIELD: approximately 18, 2 cup servings_____
GRAMS 1. Cook rice; set aside.
2. Combine onions, pepper, carrots, 
mushrooms, & dinner cuts in large 
saucepan. Add some juice from the 
dinner cuts and simmer 5-10 min.
3. Add tomatoes and seasonings.
4. Add cooked rice and mix well.
Check seasoning. Let simmer 5- 




White rice, dry 
Onions, chopped 
Green pepper, chpd 2% c. 













Onion powder, salt 
oregano, chili powder, 
garlic powder 4^ tsp each
*vegetarian meat analog, Loma Linda Foods, Riverside, CA 92505
YIELD: 20 SERVINGS, lh cups eachMINESTRONE SOUP
Cook onion and celery in water 
until soft.
Add tomatoes & crush gently.
Add water and bring to a boil.
Add carrots, cabbage, zucchini, 
seasonings, and macaroni. Cover 
and simmer 20 minutes.
Add green beans, spinach, peas & 
kidney beans.
Bring to a boil and simmer, cover­




































YIELD: 18 servings, 2 cups eachLENTIL SOUP
1. Cook lentils and vegetables in
enough water to keep them covered.
2. Cook until lentils are tender, 
about 45 minutes.
3. Add seasonings about half way 
through cooking time.






















YIELD: approximately 18 serv., \h c. each
GRAMS 1. Cook potatoes, celery, and onions
in just enough water to cover.
2. Mix flour with some of the milk 
until smooth; add to hot potato 
mixture.
3. Add rest of milk and blend well.
4. Stir often while heating.














12 Tbsp 180 
12 c. 5865
Ps Tbsp 24
CHINESE STIR FRY YIELD 18 servings
GRAMS 1. Peel carrots & cut into 1/8"
rounds.
2. Wash broccoli. Cut stems & slice 
diagonally into V thick slices. 
Cut the flowers into individual
AMT










3. Peel onions. Cut in half; lay on 
flat side, cut into V slices.
4. Drain Dinner cuts, saving liquid. Cut dinner cuts into quarters; 
then slice each quarter into thin strips.
5. Drain mushrooms. Save liquid.
6. Stir frying: use teflon wok, do in 2 batches.
7. Add enough mushroom liquid to prevent vegetables from sticking. Add 
carrots to liquid. Sprinkle with % tso garlic powder. Stir mixture 
using a flipping motion. Cover & stir frequently for 2 minutes.
8. Add broccoli steam and more mushroom liquid. Cover and stir often 
for 1 minute.
9. Add broccoli flowers and liquid. Cover and stir for another minute.
10. Add dinner cuts and their liquid. Cover and stir fry 1 minute.
11. Add onions, mushrooms and water if necessary. Stir fry quickly 
while adding % cup soy sauce. Cook until tender. Make sure mix
is well blended.
13k c. 954
*vegetarian meat analog, Loma Linda Foods, Riverside, CA 92505
RICE AND EGG WHITES YIELD: approximately 18 servings
GRAMS 1. Cook rice as directed on package.
2. Beat egg whites and add to rice 
when it is removed from the heat.
3. Stir egg whites well into hot rice 
so they are evenly dispersed.
4. Serve with Chinese Stir fry
AMT





YIELD: 18, 1 cup servingsTOSTADA FILLING
GRAMS 1. Mash pinto beans with some of the
bean liquid; heat.
2. Add seasoning mix and lemon juice; 
blend well, adding more bean liquid 
if needed.
3. Heat tortillas in oven until barely 
crisp. Spread with filling and add 
onions, lettuce, and tomato.
AMT




Taco seasoning mix 3 pkg 
Lettuce chunks 
Tomatoes
4% qts 3492 
4% c. 350 
6 Tbsp
4% qts 1350 
18 med 2430
Tortillas, corn 36 936
*French's Taco seasoning mix
YIELD: approximately 18, lh cup serv.SPAGHETTI & SAUCE
1. Steam onions & celery in small 
amount of water until limp.



















3. Add Skallops, mushrooms, and sea­
sonings.
4. Simmer 30 minutes, stirring often.
5. Cook spaghetti in boiling water 




















^Worthington Foods, Inc., Worthington, Ohio 43085
YIELD: 18, 1 cup servingsTHREE- BEAN SALAD
GRAMS 1. Drain beans well.AMT
2. Combine vegetables and seasonings
3. Cover and marinate overnight in 
refrigerator.
4. Stir well before serving.
1602Waxbeans, end 
Greenbeans, end 
Kidney beans, end 6 c. 
Onion, chpd fine 












Ah Tbsp 67 
2 Tbsp
35
YIELD: 18, 1 cup servingsPINEAPPLE, CARROT, RAISIN SALAD
GRAMS 1. Measure (weigh) all ingredients
and mix together well.








before weighing portions.3 qts 1310
4303 c.
2 Tbsp 30
YIELD: approx. 144 pancakes, 6 per serv.BUCKWHEAT PANCAKES
GRAMS 1. Dissolve yeast in warm water; let 
stand until bubbly.
2. Combine flours and salt; set aside
3. Add 8^ cups warm water to yeast ; 
stir in flours and egg whites and 







Frozen egg white, 
thawed







4. Cover and regrigerate overnight.
5. In morning stir in molasses and 
soda. Let stand 30 minutes at 
room temperature.





YIELD: 18 servings, 2/3-1 cupFRUIT SAUCE FOR FRUIT TOAST
GRAMS 1. Combine cornstarch with juice 
and heat, stirring until thick 
and clear.










it just begins to bubble.
3. Serve over sourdough toast or 
English muffins, Add sliced 





FLOW CHART: LIPID EXTRACTION OF BASAL DIET 
METHYL ESTER PREPARATION OF FATTY ACIDS
B-DIET HOMOGENATEA-OILSSTEP







Weigh 20 pi 
aliquots on 
microbalance
Take up lipid in 
hexane to 5 ml3
Take a 4 ml aliquot!4
evaporate to drynessS'
Add MeOH, benzene 
BF3MeOH ’ —^Vortex20-25 sec.5
S'





add 2 ml D-H207
S'
Extract fatty acids 
3 times w/hexane8
Evaporate to dryness 
(N2 + warm water bath 40°C9
S'
Take up fatty acids 







CALCULATION FOR TOTAL LINOLEATE IN BASAL DIET
1. jjI Standard x jjg/ul Standard = jjg/unit area of Standard
*unit area of Standard
2. >ig/unit area of Standard x unit area of unknown = pg linoleate (18:2) 
x 5000 p^ (total jul in sample) = pg 18:2 in 4 ml aliquot3. jug 18:2 
;Ul unknown
4. jjg 18:2 x ^ = ;jg 18:2 in original 10-gram food sample
4
5. Change |ig 18:2 to grams 18:2
x is the total grams of 
linoleate in the food.
6. grams 18:2 





CALCULATION FOR LINOLEATE IN OIL SAMPLES
= jug/unit area of Standard1. jul Standard x jug/ul Standard
*unit area of Standard
2. jug/unit area of Standard x unit area of unknown = jug linoleate (18:2)
x 5000 ul = ^ug 18:2 in 50 mg oil sample3. ^ug 18:2
pi unknown
4. jug 18:2 1000 ug = mg 18:2
5. mg 18:2 in oil sample x 100 = % 18:2 
Total wt of oil sample
*unit area is the area under the curve on gas chromatograph
